Antiarrhythmic properties of specific inhibitors of sarcoplasmic reticulum calcium ATPase in the isolated perfused rat heart after coronary artery ligation.
The hypothesis tested was that sequestration of calcium by the sarcoplasmic reticulum and internal calcium oscillations may play a role in the genesis of ischemic and reperfusion ventricular arrhythmias. Previous data suggest that inhibition of the release of intracellular calcium from the sarcoplasmic reticulum by ryanodine may prevent ventricular fibrillation. The isolated Langendorff perfused rat heart was treated with two specific inhibitors of the calcium ATPase pump of the sarcoplasmic reticulum (thapsigargin [10(-6) mol/liter] or cyclopiazonic acid [10(-7) mol/liter]) for 5 min before left anterior descending coronary artery ligation was performed. One group of hearts was subject to 30 min of coronary artery ligation, and ischemic arrhythmias were monitored. In a second group, the incidence of reperfusion arrhythmias was measured after 10, 15, 20, 25 and 30 min of coronary artery ligation. Thapsigargin treatment during ischemia and reperfusion decreased the incidence of reperfusion ventricular fibrillation after 10 min of coronary artery ligation from 67% (n = 6) to 0% (n = 6) (p < 0.05), after 15 min from 81% (n = 16) to 25% (n = 20) (p < 0.002) and after 20 min of ischemia from 90% (n = 10) to 46% (n = 13) (p < 0.05). Thapsigargin treatment also decreased the incidence of ischemic ventricular fibrillation from 83% (n = 12) to 0% (n = 12) (p < 0.002). Cyclopiazonic acid treatment during ischemia and reperfusion likewise decreased the incidence of ischemic and reperfusion arrhythmias. The highly specific inhibitors of the calcium uptake pump of the sarcoplasmic reticulum--thapsigargin and cyclopiazonic acid--have antifibrillatory properties in the isolated perfused rat heart. They appear to act by restriction of calcium oscillations between the sarcoplasmic reticulum and the cytosol.